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BLOOD  PROTEIN  DISORDERS  IN  VARIOUS  INTERNAL  DISEASES 


MUnchener  Medizinische  Wochenschrift  Siegfried  Zimmermann 
(Munich  Medical  Y/eekly) 

Vol  107  No  48  pages  2423-2428,  1965 


Summary 

The  author  reportsLen  eight  Y2  ParaPr 0 t einemias  ob¬ 
served  in  various  internal  diseases  without  a  sure  indica¬ 
tion  at  that  time  of  plasmoeytoma.  In  immuno-electrophoresis 
the  changes  varied  in  intensity,  but  were  unequivocally  demon¬ 
strable.  Agar-gel  electrophoresis  showed  one  or  several,  extra 
gradients  in  all  cases.  Paper  electrophoresis,  on  the  other 
hand,  revealed  a  narrow-base  gradient  only  four  times.  The 
majority  of  the  cases  showed  a  moderate  plasmacellular  reac¬ 
tion  in  the  sternal  punctate.  In  addition,  atypical  changes 
in  the^  globulin  area  (elongated  duplication  of  the  yj  !ine» 
splitting  at  the  cathodic  end  of  the  /?  line)  could  be  demon¬ 
strated  imauno-electrophoretically  in  thirteen  additional 
patients  with  various  diseases. 


Until  a  few  years  ago  the  detection  of  paraproteins  was 
tantamount  to  a  diagnosis  of  a  plasmocytoma  or  of  Y/aldenstrUm's 
macroglobulinemia.  Quite  recently  reports  of  the  occurrence 
of  paraproteins  in  other  diseases  as  well  have  appeared  re¬ 
peatedly.  Especially  in  chronic  lymphadenosis  [1-4],  in  lym- 
phosarcomatosis  and  retieulosarcoraatosis  L5J»  and  osteomyelo¬ 
sclerosis  [6]  and  malignant  tumors  [7-9]  paraproteins  have 
been  observed  in  individual  cases.  Paraproteins  have  also 
been  found  in  rare  cases  in  numerous  other  diseases,  such  as 
diabetes  mellitus,  ulcus  ventriculi,  cholangitis,  etc.  [10-13]. 
Even  in  clinioally  healthy  blood  donors  paraproteins  have  been 
found  [14J. 


J 

Proof  of  a  paraproteinemia  is  generally  based  on  changes 
in  the  paper  electrophoresis  and  in  the  immuno-electrophoresis. 
If  the  sera  are  studied  simultaneously  in  paper  electrophoresis 
and  agar-gel  electrophoresis,  extra  gradients  can  be  found  in  a 
much  higher  percentage  in  the  agar  gel  than  on  the  paper  [15 » 
16].  If  these  sera  are  tested  by  immune-electrophoresis,  then 
in  a  small  percentage  changes  typical  for  paraproteins  are 
discernible,  although  the  paper  electrophoresis  gave  no  sure 
indication  of  them. 


Our  Own  Investigations 

Over  200  sera  from  patients  with  various  diseases  (not 
including  plasmocytoma  and  Waldenstrom's  macroglobulinemia) , 
which  in  agar  gel  electrophoresis  shoved  one  or  more  extra 
gradients. 


Methods 

Paper  electrophoresis  by  Gras smann  and  Hannig's  method 

[17] .  —0.03  mi  serum,  separation  time  16  hours,  current  lib 
volts,  Michaelis's  buffer  pH  *  8.6,  ionic  strength  0.1,  paper: 
precipitate  "FN3." 

Agar  gel  electrophoresis  by  Wieme's  method  115,16].  — 
Separation  time  45  minutes,  agar  gel  ("Difco"  agar)  1#  on 
slide  glasses,  field  strength  23  volts/cm,  veronal-acetate 
buffer  pH  *  8.2,  ionic  strength  0.05. 

Immuno-electrophoresis  by  Scheidegger ' s  micromethod 

[18] .  —  Separation  time  45  minutes,  agar  gel  ("Difco"  agar) 
2#  on  slide  glasses,  field  strength  11  v/cm,  veronal-acetate 
buffer  pH  *  8.2,  ionic  strength  0.05.  Antihuman  serum  from 
the  horse  (Institut  Pasteur,  Paris),  charge  no.  2234. 


Results 


In  all  the  sera  studied  one  or  more  extra  gradients 
could  be  found  by  agar  gel  electrophoresis.  In  200  immuno- 
eleotrophoreses  changes  were  found  in  the  gamma  globulin  area 
twenty-one  times. 

The  changes  may  be  classified  into  several  forms. 


1.  Deflection,  circumscribed  intensification  and  doubling  of 
the  gamma  2  line  in  the  middle  or  cathodic  third  of  the 
gamma  2  line  (Figure  lo).  ([Note]  The  figures  are  on  page 
2435. ) 

2.  Deflection,  circumscribed  intensification  and  doubling  of 
the  gamma  2  line  at  the  transition  from  the  anodic  to  the 
middle  third  (Figure  2d). 

3.  Slightly  undulating  gumma  2  line  (Figure  3c). 

4.  Splitting  at  the  cathodic  end  of  the  gamma  2  line  (Figure 

4o).  . 

5.  Doubling  of  the  gamma  2  line  (Figure  5o). 
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Case  1: 


V/.K. ,  age  61,  male.  Eecame  ill  with  an  acute  febrile 
infection  of  the  air  passages.  An  anemia  of  58#  Hb  with  2.3 
million  erythrocytes  was  conspicuous  and  led  to  his  being  ad¬ 
mitted  a3  a  bed  patient.  Examination  showed  satisfactory 
general  condition,  pale  complexion,  no  pathological  findings 
in  the  organs  of  the  thorax.  liver  and  spleen  not  enlarged. 

No  swellings  of  the  lympSatic  glands.  X-ray:  No  destructions 
in  the  skeletal  system.  ESR  [erythrocyte  sedimentation  rate] 
26/50;  total  protein  6.3  g#. 

Paper  electrophoresis:  63#  albumins,  alpha  1  2.7#, 
alpha  2  3*4#,  beta  4.8#,  gamma  26.1#.  Definite  narrow-based 
gradient  in  the  gamma  region. 

Agar  gel  electrophoresis:  Strong  extra  gradient  in  the 
middle  gamma  region. 

Immuno-electrophoreois:  Deflection,  intensification, 
and  duplication  of  the  gemma  2  line  in  the  middle  region. 

Sternal  marrow:  ilubchronic  inflammation  constellation 
with  strikingly  strong  plasmacellular  reaction. 

Diagnosis:  Hyperchromatic  anemia,  suspicion  of  incipi¬ 
ent  gamma  2  plasmocytoma. 

Case  2: 

E.K. ,  69,  female.  Pronounced  goiter  since  age  40;  in 
the  last  year  development  of  two  nodules  the  size  of  plums  in¬ 
side  the  goiter.  Following  an  excision,  continuous  fistula 
formation  in  the  region  of  the  operation.  Increasing  weakness, 
gain  in  weight,  and  lack  of  appetite.  X-ray  examination  showed 
well-developed  cavity  formations  throughout  the  lung.  ESR 
98/134.  Total  protein  7-11  g#. 

Paper  electrophorosls:  Albumin  35.8#,  alpha  1  9.7#, 
alpha  2  9*7#,  beta  11.2#,  gamma  33.6#.  Narrow-based  gradient 
in  the  gamma  region. 

Agar  gel  electrophoresis:  Strong  extra  gradient  In  the 
middle  gamma  region. 

Immuno-electrophoresis:  Deflection  and  duplication  of 
the  gamma  2  line  in  the  middle  third. 

Sternal  marrow:  Definite  plasmacellular  reaction. 

Slight  increase  in  eoslnophiles. 

Diagnosis  (autopsy) :  Struma  maligna  with  well-developed 
metastases  in  the  lymphatic  glands  and  lung  as  well  as  metas- 
tases  in  the  cortex  of  the  kid'  :y  and  in  the  spinal  column. 
General  oaohexia. 


Case  3: 


E.A.,  60,  female.  The  patient  was  under  treatment  as 
a  bed  patient  at  the  clinic  because  of  a  slight  pancreatitis 
following  cholecystectomy .  She  said  her  ESR  had  been  high  for 
years. 

ESR  41/80.  Total  protein  9.9  g#. 

Paper  electrophoresis:  Albumin  48. 3$,  alpha  1  3.8#, 
alpha  2  7.6/S,  beta  14.8#,  gamma  25.5#. 

Agar  gel  electrophoresis:  Definite  extra  gradient  in 
the  gamma  region. 

Immuno-electrophoresis:  Deflection  and  doubling  of 
the  gamma  2  line  in  the  middle  third. 

No  sternal  puncture  vas  made.  Bence-Jones  protein 
negative.  X-ray:  No  destructions  detectable  in  the  skeletal 
system. 

Case  4: 

H.W. ,  71,  female.  Admitted  as  a  bed  patient  because 
of  dyspnea,  backache,  and  loss  of  weight.  At  admission,  poor 
general  condition  with  anemia  of  60#  Hb,  edemata  in  the  legs, 
pneumonic  infiltrations  e.ad  pleuritic  exudations,  arrhythmic 
heart  action;  liver  enlarged,  hard,  and  with  an  uneven  surface. 
Resistance  as  large  as  a  fist  in  the  region  of  the  navel.  ESR 
85/130.  Total  protein  6.97  g#. 

Paper  electrophoresis:  Albumin  18.8#,  alpha  1  9.4#, 
alpha  2  12.2#,  beta  15.0#,  gamma  44.6#. 

Agar  gex  electrophoresis:  Marked  extra  gradient  in 
vthe  fast-shifting  gamma  region,  several  weaker  extra  gradients 
in  the  rest  of  the  gamma  region. 

Immuno-electrophoresis:  Deflection  and  doubling  of  the 
gamma  2  line  in  the  middle  region. 

Sternal  marrow:  Definite  plasmacellular  reaction. 

Diagnosis  (autopsy):  Ovarian  carcinoma  on  the  left 
with  penetration  into  the  surrounding  region,  peritoneal  car¬ 
cinosis,  metastases  in  lymphatic  glands,  liver,  .and  vertebral 
bodies.  Bronchial  pneumonia. 

Case  5: 

R.S.,  75,  male.  Increasing  dyspnea  and  edema  of  the 
legs  over  a  period  of  two  years.  Admitted  because  of  pronounoed 
anemia  of  32#  Hb  with  1.7  million  erythrocytes.  Leucooytes 
were  reduced  to  1150,  thrombocytes  to  2000,  without  deteotable 
olinloal  symptoms  of  a  hemorrhagic  diathesis.  ESR  4/11.  Total 
protein  5.  72  g#. 


Paper  electrophoresis:  Albumin  64.0/S,  alpha  1  5.3 #» 
alpha  2  8.0#,  beta  10.7#,  gemma  12.0#. 

Agar  gel  electrophoresis:  Two  extra  gradients  in  the 
gamma  globulin  region. 

Imnuno-electrophorosis :  Slight  deflection  of  the 
gamma  2  line  in  the  middle  third. 

Sternal  marrow:  Hyp=rreg®nerative  erythropoesls  with 
maturation  disorders,  hypoplasia  of  the  megacaryocytopoesia 
without  evidence  of  atypy. 

Diagnosis:  Panmyelopathy. 


Case  6: 

W.H.,  54,  male.  Jaundice  twenty  years  before;  for  the 
last  year  and  a  half  deterioration  of  the  general  health,  in¬ 
tolerance  of  fat,  occasional,  dark  coloring  of  the  urine,  and 
gradual  increase  in  bodily  circumference.  Examination  showed 
reduced  general  condition,  sclerotic  icterus,  lung  and  heart 
clinically  normal,  ascites.  Liver  enlarged  2  x,  spleen  3  x. 
Well-developed  esophogeal  varices.  Laparoscopy  gave  a  picture 
of  active  cirrhosis  of  the  liver  with  portal  hypertonia.  ESR 
37/60.  Total  protein  6.8#. 

Paper  electrophoresis:  Albumin  41. 9$,  alpha  1  4.4#, 
alpha  2  4.4#,  beta  6.5#,  gamma  42.8#. 

Agar  gel  electrophoresis :  Definite  extra  gradiert  in 
the  fast-shifting  gamma  region. 

Immuno-electrophoresis:  Deflection  and  doubling  at  the 
transition  from  the  anodic  to  the  middle  third  of  the  gamma  2 
line  (clearly  evident  when  the  patient's  serum  is  diluted  1:5). 

Sternal  marrow:  I’lasmacellular  reaction.  X-ray:  No 
destructions  in  the  skeletal  system. 

Case  7: 

D.Q.,  60,  male.  Patient  became  ill  with  dyspnea,  bloody 
sputum,  and  loss  of  weight.  Examination  showed  slight  dyspnea 
in  repose,  rales  and  murmurs  in  all  sections  of  the  lungs. 

Liver  enlarged  2  x.  X-ray  examination  showed  a  slow-growing 
tumor  in  the  region  of  the  upper  lobe  of  the  left  lung.  Bron¬ 
choscopy  showed  a  severe  atrophic  bronchitis.  In  the  matter 
drawn  off  with  the  catheter  were  found  cells  suspected  of  being 
tumor  cells  (small-celled  bronchial  carcinoma).  —  ESR  100/113* 
Total  protein  6.91  g#. 

Paper  electrophoresis:  Albumin  37.8#,  alpha  1  7 .7#, 
alpha  2  12.5#.  beta  14.0?:,  gamma  28.0#. 

Agar  gel  electrophoresis:  Several  slight  extra  gradi¬ 
ents  in  the  gamma  globulin  region. 
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Table  1.  Extended  Duplication  of  the  Gamma  2  Line 


(In  the  schematic  representation  of  the  extra  gradients  only  the  beta 
2  fraction  and  the  extra  gradients  situated  in  the  gamma  globulin 
region  are  shown.) 
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Legend : 


[Translation  of  third  and  last  columns, 
index  purposes:] 

K.S.  idiopathic  thrombocytopenia 


A.T.  metastasizing  hyper nephroma 

H.K.  acquired  hemolytic  anemia, 
diabetes  mellitus 

M.W.  chronic  interstitial  pulmonary 
fibrosis,  bronchiectases, 
cicatrizing  hepatitis 

W.K.  infectious  mononucleosis 

R.H.  combined  mitral  deficiency, 
chronic  polyarthritis 

K.S.  bronchial  carcinoma,  retention 
pneumonia,  atrophic  cirrhosis 
of  the  liver 

W.O.  bronchial  carcinoma, 
diabetes  mellitus 


with  first  column  for 

plasma  cells  not 
multiplied 

not  performed 

plasma  cells  not 
multiplied 

not  performed 


not  performed 
not  performed 

plasma  cells  multiplied 
(8/£]  with  qualitative 
changes 

plasma  cells  multi¬ 
plied  (6.55^3,  quite 
isolated  atypical 
plasma  cells  with 
crystalline  inclosures 


H.G.  veil-developed  meta stance  in 
the  bones  with  unexplained 
primary  tumor 

D.M.  cholangitis,  pancarditis  with 
recidivant  polyarthritis 

O.H.  immunologlcally  conditioned 
thrombocytopenia 

&.B.  bronchial  asthma  with  chronic 
bronchitis,  exudative 
pleurltls 


plasma  cells  rather 
greatly  multiplied 

plasma  oells  multiplied 

not  performed 

cells  multiplied 
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Immuno-eleetrophoreniBi  Slightly  w.vy  gamma  2  line. 

Sternal  marrow:  Itocierato  marrow  eosinophllia,  definite 
plasmacellular  reaction. 

Diagnosis:  Strong  suspicion  of  bronchial  carcinoma  in 
the  region  of  the  upper  lobe  of  the  left  lung.  Emphysematous 
bronchitis. 


Case  8: 

A.M.,  62,  female,  Received  aa  a  bed  patient  because 
of  increasing  weakness,  lack  of  appetite,  backaches,  and  tem¬ 
peratures  above  38°  C.  Examination  showed  reduced  general 
condition  with  pronounced  anemia  of  51%  Hb  with  2.62  million 
erythrocytes.  Thoracic  organs  clinically  normal,  liver  not 
certainly  enlarged,  spleon  enlarged  2  x.  Swellings  of  the 
lymphatic  glands  on  the  head,  in  the  neck  region,  and  in  the 
underarm  and  groin.  —  ESR  75/130.  Total  protein  5.94  g%. 

Paper  electrophoresis:  Albumin  53*3%»  alpha  1  6.7%, 
alpha  2  11.2%,  beta  12.2/*,  gamma  16.6%. 

Agar  gel  eleotrophoresis:  Several  extra  gradients  in 
the  slowly  shifting  gamma  region. 

Immuno-eleotroph02*esis:  Wavy  pattern  of  the  gamma  2 

line. 

Sternal  marrow:  Hacrolymphoidal  reticulosis. 

Diagnosis  (autopsy):  Neoplastic  reticulosis  with  in¬ 
filtrates  in  the  inguinal,  axillary,  mediastinal,  and  hepato- 
portel  lymphatic  glands.  Infiltration  of  the  spleen. 

v  The  oasuistios  of  the  elongated  duplication  of  the  gamma 

2  line  has  been  summarised  in  Table  1. 

Splitting  of  the  cathodic  end  of  the  gamma  2  line  was 
observed  in  one  patient  tilth  a  chronic  ]  yaphadenia  and  in  one 
patient  with  a  bronchial  carcinoma. 


for  the  frind  permission  to  publish  specif io  findings  I 

thank: 

Prof.Dr.me4.  Hollo,  Direotor  oi  the  Pathologioal  Insti¬ 
tute,  Leipsig, 

Prof.Dr.med.  Lohmanr.,  Chief  Physician  of  the  Friesen- 
•trasee  Municipal  Hospital,  Leipsig,  and 

Dr.med.  Bergaann,  Senior  Physician  of  the  Distriot 
Hospitals,  Me iningen. 


Diaouseion 

The  forme  discussed  in  our  results  under  1  to  3  ooneti- 
tute  dear  indications  of  the  presenoe  of  a  paraproteinemia. 
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Figures  1  and  2  were  receitly  described  by  IlSrki  and  '.vuhrmann 
L 10]  as  typical  findings  in  pare.proteiner.iia.  The  atypy  of  the 
ganna  globulin  shown  in  Figure  2  may  be  identical  with  the 
gamma  1  syndrome  publishe i  earlier  by  Knedel  [19].  Knedel 
found  among  a  large  number  of  patients  examined  thirty  with  a 
sharply  homogeneous,  fast -shifting  gamma  1  fraction  in  paper 
electrophoresis  and  with  deflection,  intensification,  and 
doubling  of  the  precipits  tion  line  at  the  transition  from  the 
anodic  to  the  middle  third  of  the  gamma  2  line  in  imrauno-elec- 
trophoresis.  This  finding  proved  constant  in  checks  at  long 
intervals  of  time;  it  was  found  in  patients  with  the  most 
varied  diseases  (hypertor.y,  cholecystitis,  polyarthritis, 
tuberculosis,  kidney  damage,  malignant  tumors)  and  in  healthy 
persons . 

Attention  was  called  to  the  wavy  shape  of  the  gamma  2 
line  in  paraproteii  emia  by  Heremans  [20].  in  these  cases 
several  narrow-based  gradients  are  often  found  in  paper  and 
agar  gel  electrophoresis. 

On  the  other  hand  appraisal  of  the  changes  mentioned 
under  4  and  5  is  difficult  and  not  uniform.  The  splitting  at 
the  cathodic  end  of  the  gamma  2  line  is  generally  evaluated 
only  with  great  reservations.  In  our  cases  the  change  waa 
constant  when  the  test  was  repeated  and  could  be  detected  even 
with  a  serum  dilution  at  1:5.  Among  the  numerous  tests  made 
with  the  same  antiserum  this  feature  could  be  found  in  only 
two  cases;  this  does  justify  the  conclusion  that  there  is  a 
modification  of  the  gamma  2  globulin. 

Doubling  of  the  gamma  2  line  can  be  brought  about  by 
an  antigen  excess  (the  cc-called  Liosegang  effect  [21]).  Ac¬ 
cording  to  Heremans  [22]  tha  doubling  is  certainly  pathological 
if  it  is  a  broad  doubling  visible  throughout  the  gamma  2  region. 
Such  doublings,  according  ta  Edclnann's  studios  [23],  are  de¬ 
pendent  on  the  antigen  composition  of  the  gamma  2  molecule. 
According  to  Heremans  [2*'J  they  are  observed  in  gamma  1A  and 
gamma  1H  paraproteinemia,  in  quantitatively  diminished  gamma  2 
globulin  in  some  oases  of  antibody-deficiency  syndrome,  in  some 
cases  of  Valdenatrtfm's  purpura,  and  in  various  clinical  pic¬ 
tures  marked  by  height  ant'd  gamma  2  globulin.  This  longitudinal 
split  in  the  gamma  2  line  stands  out  more  in  the  serum  of  new¬ 
born  infants  than  in  the  aorum  of  adults  [24],  and  is  found 
especially  frequently  in  the  pathological  liquor  cerebrospina- 
lia. 


This  doubling  is  probably  due  to  selective  increase  or 
selective  deficiency  of  u  part  of  the  immune  globulin,  perhaps 
of  certain  antibodies.  In  tfleme'a  method  of  high-voltage 
•leotrophoreals  a  discontinuous  distribution  of  the  gamma  glo¬ 
bulin#  s  was  often  found  .15 J. 

By  agar  gel  eleotncphoresis  in  the  serum  of  our  patients 
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,  with  duplication  qi  the  gamma  2  line  it  was  always  possible  to 
detect  several  extra  gra. ients  in  the  gamma  2  region.  Con¬ 
versely,  in  only  a  few  c .  so3  in  which  several  extra  gradients 
were  visible  in  the  gamm.:.  globulin  region  in  agar  gel  electro¬ 
phoresis  was  there  a  duplication  of  the  gramma  2  line.  Paper 
electrophoresis  showed  a\  increase  in  gamma  globulins  in  the 
majority,  but  in  three  c:.se3  the  gamma  globulin  figure  was  in 
the  normal  range.  In  no  ca3e  were  extra  gradients  to  be  dis¬ 
cerned  on  the  paper.  There  was  no  correlation  with  definite 
clinical  pictures,  but  certain  of  these  diserscc  make  the  oc¬ 
currence  of  antibodies  appear  probable.  Attention  has  already 
been  called  to  a  connection  between  extra  gradients  in  agar 
gel  electrophoresis  and  autoantibodies  in  inmuno-hematological 
clinical  pictures  by  Lohnann  [15]. 

If  we  compare  the  results  of  agar  pel  electrophoresis 
and  immuno-electrophoresis  ‘with  those  of  paner  electrophoresis. 
we  find  that  of  the  immuio-electrophoretically  confirmed  para- 
proteineraias  (only  the  modifications  described  under  1  to  3 
were  evaluated  as  unambiguous  signs  of  a  paraproteinemia)  an 
extra  gradient  could  be  detected  only  four  times  in  paper 
electrophoresis,  while  in  the  other  five  cases  paper  electro¬ 
phoresis  gave  no  indication  of  a  paraproteinemia.  A  charac¬ 
teristic  symptom  may  be  lacking  in  paper  electrophoresis  if 
the  paraproteinemia  has  attained  only  a  small  extent  quantita¬ 
tively  or  if  a  loss  of  the  paraprotein  occurs  through  para¬ 
proteinuria.  A  diminution  of  the  paraproteins  is  also  possible 
through  deposit  of  these  proteins  in  the  form  of  the  paramyloid 
[25]. 

Inconspicuous  serum  electrophoreses  in  plasnocytomata 
have  been  described  repeatedly  [26-28];  according  to  Wuhrmann 
and  MSrki  [4]  they  are  to  be  observed  in  2  to  10/S  of  all 
plasmocytomata.  No  large-scale  observations  of  the  frequency 
of  paraproteinemias  with  inconspicuous  paper  electrophoreses 
in  other  diseases  are  yet  available.  Even  in  cases  where 
paper  electrophoresis  failed  as  a  test  reaction  for  parapro¬ 
teins,  one  or  more  extra  gradients  were  detectable  in  agar  gel 
electrophoresis.  Paraproteins  revealed  by  immuno-electrophore¬ 
sis  without  extra  gradients  in  agar  gel  electrophoresis  were 
not  observed  by  us.  The  value  of  routine  performance  of  agar 
gel  electrophoresis  is  thereby  'underscored.. 

If  we  compare  the  paraproteinemias  with  the  clinical 
pictures,  three  groups  may  bo  distinguished: 

The  first  /Troup  comprises  the  plasmocytomata  and  the 
Waldenatrbm  macro/rlobulinemias ♦  accompanied  by  obligatory 
paraproteinemia,  which  will  not  be  further  described  here. 

The  second  group  consists  of  facultative  paraprotein¬ 
emias  in  neoplastic  proliferations  of  the  lyaphoreticular 

system. 

A  third  group  is  made  up  of  the  remaining  paraprotein- 
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emiac,  where  diseases  of  the  first  two  groups  could  be  ruled 
out  at  the  time  of  examii  at  ion..  These  idio^gthic  naraprotein- 
emias.  also  called  ruditu  nt  iry  because  of  their  quantitative 
slightness  [29],  are  sti.il  otscure  as  to  their  clinical  sig¬ 
nificance.  For  at  least  a  part  of  these  cases  an  early  fora 
of  plasnoc.ytoma  is  to  be  considered.  Occasional  transitions 
of  paraproteinemia  obser/ecl  for  years  without  clinical  signs 
of  myeloma  into  typical  c-lasmocytomata  have  been  observed  [30]. 
Karki  and  Wuhrnann  [lOj  also  concur  in  this  interpretation  for 
the  majority  of  their  pul.li.3hed  cases,  while  they  regard  the 
frequency  of  a  greater  o:.t*oporosis  than  is  accounted  for  by 
age  and  the  reduction  of  the  ph^,  siological  gamma  globulin 
components  as  further  indications.  Cn  the  other  hand  Walden- 
strdn  [31]  was  able  to  reserve  patients  for  years  whose  para¬ 
protein  level  remained  constant  for  years  and  in  whom  no 
plasnocytoma  could  be  detected  either  clinically  or  in  several 
cases  autoptically.  Yea:.  3  ago  '/aliens  SrSn  coined  for  these 
cases,  which  are  sometimes  accompanied  by  a  definite  parapro¬ 
teinemia,  the  term  essential  hyr-^r^lobulincmia. 

Of  the  multiplicity  of  diseases  in  which  paraproteins 
can  occasionally  be  detected,  malign  tumors  are  especially 
noteworthy,  in  connection  with  which  WaldenstrSa  l8]»  Wieme 
[15],  Ossermann  [7],  Creyssel  [32],  Kojecky  and  Matlocha  [9], 
and  others  have  dcocribe-:  paraproteins.  Among  our  patients, 
too,  there  were  three  carcinomata.  Apart  from  these  clear 
cases  of  paraproteinemia,  extra  gradients  can  be  detected 
electrophoretically  in  a  much  higher  percentage  in  malignant 
tumors,  while  immuno-electrophoresis  shows  no  definite  changes 
in  the  gamma  globulin  system.  These  findings  have  been  report¬ 
ed  by  Wieme  [15]  and  more  especially  by  Lohnann  [16,33].  The 
nature  of  these  atypical  proteins  is  still  largely  unexplained. 

The  group  of  idiopathic  paraproteineraias  also  includes 
parapr Jteinemias  in  chronic  inflammatory  processes,  the  so- 
called  collagen  diseases,  cirrhosis  of  the  liver,  imrnuno- 
hematological  diseases,  and  numerous  other  clinical  pictures, 
as  well  as  in  rare  cases  in  clinically  healthy  individuals. 

In  view  of  the  variety  of  the  diseases  the  question  arises 
whether  a  connection  with  the  diseases  which  are  clinically  in 
the  foreground  exists  at  all  or  whether  we  have  to  do  here 
with  a  coincident  and  completely  independent  disturbance  of 
the  protein  synthesis. 

It  is  interesting  that  in  the  majority  of  the  published 
cases  [13]  and  of  our  ovi  cases  a  slight  to  moderate  excess 
(averaging  5  to  8?S)  of  plasma  cells,  largely  normal  under  the 
light  microscope,  was  found  in  the  sternal  marrow.  This  common 
characteristic  points  to  an  intensification  of  certain  immuni¬ 
zation  processes,  while  at  the  same  time  the  question  of  why 
the  excessive  production  of  certain  abnormal  proteins  only 
comes  about  in  individual  oases  of  these  reactive  plasmacellu- 
lar  changes  still  remains  open. 
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